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TOTAL E~PE'\OJTllRES AS A
.\I EASllRE OF HOSP IT A L PERFORI\IA CE
Lewis Freiberg, Jr.
1:'he p~oblem of ev~l~ating the perfo~mance of~ nonprofit organizat~on 1s at best a d~ffi~ult task. In private profit oriented organiz_at1ons, yearly profit figures serve as data for evaluation. These
figures are con:ipared with previous experience or manager and
owner expectations so _that the .org~nization's success can be readily
evaluated. A nonprofit organization, however, must specify its
goals and then select the appropriate measure of performance. In
not-for-profit hospitals the goal is generally meeting the constitu.
ent population's demands for "good" care. Since demand tends to
increase over time, the measure total expenditures per year is
often used as a measure of performance. Changes in total expendi•
lures, however, may result from price. quantity, and quality
changes. When inflationary price changes take place, this measure
overstates hospital performance and must be adjusted with the
appropriate price index. The remaining value. real total expenditures, is a measure of quantity changes.
Quality changes are neglected in this adjustment process. If a
unit of hospital care consumed today is qualitatively better than a
unit of care consumed five years ago, then certainly this inrreased
quality results from an improvement in hospital performance and
should be reflected in any measure of performance. Price indexes.
however, fail to reflect quality changes.1 Hence. real total expenditures. obtained by adjusting the dollar total expenditures by a
price index, tends to understate hospital performance - quality
changes are treated "as if' they are price changes.
This understatement may be particularly important in evaluating
hospital performance because of the nature of innovation in the
medical sector. As new techniques of treatment are de veloped. the
quality of care may increase. However, these new techniques ~ay
generally be very costly. With non-medical profit-making organizations innovation tends to be cost reducing. That is, a unit of t_he
good can be produced utilizing fewer or cheaper resources. _With
hospital care, the reverse tends to be the case. New techniques
generally result in improved quality per unit of care, but they are
cost increasing innovations. For example, if bed days is used as a
measure of quantity, a new technique of treatment generall_y
implies that the patient will obtain better cart- per bed day. This
tends to be a cost increasing innovation, however, since many new
techniques require more rather than less resources per bed ~ay.
Assuming for simplicity that the quantity of bed days provided
does not change, total expenditures might increase, but when
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adjusted for price changes, the resulting value of real total _ex~endi
tures would appear unchanged. Using this measure as an indicator
of hospital performance ignores qual_ity cha_nges _and understates
the performance of hospitals in meeting their desired goal.
This paper suggests that quality changes can be treated ~s
quantity changes ra_ther than price .. chang_es. T_~e r~asoning . 1~
straight forward: price c~an~es are.. un?e~irable while quar:t1t_)
and quality changes are des1ra?le. This 1s not to say ~hat 1t 1s
desirable to increase the allocat1on of resources to hospital care.
However, for a given increase in total expenditures. it is desirable
to have quantity and quality increases rather than price increases.
Since at the present time. when partitioning total expenditure~.
the general practice is to dichotomize. the desirable factors should
be combined and separated from the undesirable factors. Hence by
accounting for quality changes. total expenditures as a measure of
hospital performance is improved. The method illustrated below
provides a means for estimating quality changes. The procedure is
simple enough to he used by individual hospitals and could easily be
programmed for regular reporting. Additionally, the technique can
be used for individual department or section evaluation. Hence, it
can he helpful in the internal allocation of resources.
Spe~ifically. t~is i!l'provement is accomplished by specifying
quantity as a bas1c_umt ?~ outp_ut so that other component inputs of
treatmen_t c~n be 1dent1f_1ed with each unit of quantity. For exam·
pie, sp~c1fying total patient days as the basic unit allows one to
determine the staff ratio per patient day. expenditures per patient
day_. and so ~n. Presumably then, X numher of personnel per
pat1e~t day ~given the other components of treatment} will implv a
cert am quality o~ c~re. If the number of personnel per patient dav
~c:easl'S,_ th~n 1t IS presumed that the qualit V of care increases
. h,1s quahtat1ve increase can then be treated as a quantit~tiv;
increase \even though total patient days do not increasel because
~or~ patient days could have been delivered at the quality of care
~:pp~~thtuyrXe/oerso~nel per patient day. Hence, any change in total
1
- ccas1oned by an increase in
.
personne per patient
day can he attributable to quant'l .
increases.
I y increases rather than price

r:

It may not he clear however wh th 0
.
. · . e er
not the increase in
resource use per unit df ou
?ran inefficient use of resotJr~~~s ~~c~~ase hthe quality of care
increase in resource use im lies · d ig "."~ e the case that an
ing the quality of care F!
re uced. efficiency withm:t increasproced~res (admitting, .disc~a~xgf::1gpl~_.1/ the same administ~ative
same time period with a .
d. 1 mg, etc.) are handled in the
·
.
n increase number of
1
~ncrease m the administrative s ff
.
personne , then an
increased expenditures but th~a . per patient day would result in
~rease in performance ~ather ti~ mcre~se would repr~sent a deincreased expenditures due to th anh an increase._ In this case the
e c ange can easily be t reated as a

f;

:r
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decrease in performance and can be added to the price component
of the change in expenditures. In general, standards for various
activities can be established. Changed expenditures which move
the actual hospital performance toward the standard can be treated
as quality increases while changes which move the hospital away
from the standard can be treated as price increases.
The general formula for changes in total expenditures can be
easily derived. Total expenditures are defined as,
(1)

TE =

i

=1

EiQi

w~ere TE = total exre_n di~ures in year one, Ei = expenditures per
umt of output for act1v1ty 1, Qi= the number of units of output for
activity i. and n = the number of activities. In the next time period,
the new level of total expenditure is,
(2)

TE +ti.TE=

l

i= 1

(Ei +.ci.Ei) (Qi +.6Qil

Where ti.= "change in". Hence.6 TE = the change in total expenditures, .6 Ei = change in expenditures per unit of output for
activity i, and .6 Qi = change in units of output for activity i.
Expanding (2) and s ubtracting ( 1) from (2) yields the formula for
the change in total expenditures as,
n
(3)
.6TE = I .6QiEi + .6 EiQi+ .6Ei .6Qi
i=l
where,
.
.6 QiEi = increased expenditures on activity i due to mcreased output of activity i,
.6 EiQi = increased expenditures on activity i, d~e to providing the original level of output at a higher rate
of expenditures per unit of output,
_
.6 Ei.6Qi = increased expenditures on ac_tivity i due to prov•~·
ing increased output at the higher rate of expenditures per unit of output, and
n = the numbt:r of activity considered .
After simplifying (3) the lower and upper limits of .6 TE can be
derived as,

(4)
(5)
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.6TEU =

n

I

i=l

.6QiEi+ Ai

n

-6Ei (Qi+ ll. Qil,~
I

Ai = n.

where

TEl = lower limit of real change in TE,
TEU
upper limit of real change in TE,
.
i = percent change in expendit~res due to a_n !n·.
creased rate of real expenditures on act1v1ty 1 per
unit of output, and
=
the
discount
(inflation) rate for the resources used
(1 - A •)
I
•
. .
.
m act1v1ty 1.

=

The usual procedure of discoun~ing total expe~ditures by a price
index to obtain the real change 10 total expenditures results in an
estimat ion of hospital performance at the lower limit, TE 1. If no
discounting procedure were undertaken (this is the same as assum ing no inflation) then the estimate is at the upper limit - TEU. In
general, the real change in total expenditures will lie between the
limits. This procedure is an improvement for estimating the change
in real expenditures because it allows the administrator to be flexible in assigning price increases to different activities within the
hospital organization. It also allows one to evaluate the performance of various sections of the hospital.
The following is an application of the estimating procedure.
Ronald Andersen and J. Joel May ~ attempt to evaluate the performance of nongovernmental not-for -profit hospitals by partitioning
the change in total expenditures into price and quantity factors for
intervals between the years 1960, 1965. and 1970. Their study,
however, estimates hospital performance at the lower limit, in part
because they fail to appropriately account for quality changes. The
example below confines itself to the basic framework of Andersen
and May so that a comparison of the different results is possible.
The same data arc used and the same factors are considered.
To more rlosely identify the factors causing this change in total
e~penditures, TE is partitioned into expenditures on different activ1t1es. In keeping with Andersen and May. TE is partitioned as.
(6)

TE= Pyrl

+ Npyrl + Ast,

=

where Pyrl
expenditures on payroll, Npyrl
expenditures on
non -payroll ttl'ms, and Ast = expenditures on plant and equip~ent. Identifying quantity units for each type of expenditure
ywlds,

l7l
where

l::,,TE=( l::,,D c+ A l::,, e(D+ l::,,D)!+
[ .0. N w+ (J)l::,,w(N+ A N)!+
I A B a+ ex: a!B+ l::,,B)I,
e = non payroll expenditures per patient day,
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.

= patient days provided per year,
= average wage rate,
= number of personnel per patient day,
= asset expenditure per bed,
= number of beds,

D
w
N
a
B
).,cl> ,a:=

the discoun~ rates reflecting inflation for the various categories of spending.

Note that a measure of quantity for each type of expenditure is now
identified. Nonpayroll expenditures are related to patient days
payroll expenditures are related to the number of personnel and
patient days. and asset expenditures on plant and equipment are
related to the number of heds; hence patient days and the number
of beds become the quantity measures. The usual procedure of
adjusting (7) by a hospital price index yields,
A
cl> = 0
a:
where PI is that index and /:::. TE 1 is the lower limit.
With equation (7) however, a diffenrnt discount rate can be
applied to each activity since, in general, the rate of inflation will
not be equal for the different activities but will vary among them.
In this case, the second terms in the brackets of (7) are not necessarily reduced to zero. In the analysis below it is assumed that the
prices of nonpayroll items increased at about the same rate as the
prices of all medical care items. These expenditures are, therefore,
discounted at three percent for the interval 1960 to 1965 and six
percent for the interval 1965 to 1970_:i The expenditures on plant
are discounted at three percent for the interval 1960 to 1965 and
five percent for the interval 1965 to 1970. With regard to payroll
expenditures, it is assumed that the quality of personnel remained
constant, and payroll expenditures are not discounted; hence!:,, w
is cons idered as a total price increase so that the quantity and
quality increases in payroll expenditures are estimated at their
lower limit.
Price, quantity, and quality changes can now be estimated by
solving equation (7). The data are presented in Tables 1 and 2, and
the results are presented in Tables 3 throug-h 6.
TABLE I - Real Factors Affecting Hospital Performance for
1960, 1965, 1970.

Factor

Civilian Resident Population
(000,000)a
Admissions (OOO)a
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1960

1965

178.1
16,788

191.5
19,001

1970

201.6
20,948

1

Outpatient day equivalents (000) 8
Personnel !OOO)b
Beds (OOO)b
Average length of Stay (days)b

7,323
792
446
7.4

10.319
1,011
515
7.7

15,852
1,387
592
8.2

acalculated from Andersen. Ronald and May. J. Joel. "Factors
Associated with the Increasing Cost of Hospital Care." Annals of
the American Academy of Political and Social Scie nce, Vol. 399
(January 1972). p. 66.
hffospitals, Guide Issue, 1971. p. 462.

TABLE 2 - Financial Factors Measuring Hospital Performance for
1960, 1965, and 1970.
Factor

Nonpayroll Expenses (000,000) 8
Payroll Expenses (000,000)a
Expenditures on Plant (000,000)8

1960

1965

1970

$1,578
2.561
6,177

$2,552
4.088
9,078

$5,823
8,340
13,783

aHospitals. Guide Issue , 1971, p. 462.

TABLE 3 - Partitioning the Change in Total Expenditures Into
Price, Quantity. and Quality Factors for 1960-1965 and 1965-1970.

Factor
1. Total all Factors
2. Total Quantity Factors
3. Total Quality Factors
4. Total Price Factors
8

1960 - 1965
1965 - 1970
Increased Percent Increased Percent
Expe ndiof
Expendiof
tures
Total
tures
Total
(000,000) Increase (000,000) Increase

5.4028
1,745
1,060
2,597

100.0
32.3
19.6
48.1

12,227a
2,671
2,038
7,518

100.0
21.8
16.7
61.5

Totals not equal to actual totals due to rounding error.
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TABLE 4 - Partitioning of Nonpayroll Expenditures into Price
Quantity, and Quality Factors for 1960-1965 and 1965-1970. '

Factor
1. Total increa,;e
2. Increased Expendilures due to increased
patient days
3. Increased Expendilures due to Increased
Expenditures per
Patient Day
..J. Inneased Expendilures due to Higher
Price of Original
Patient Days
5. Increased Expendilures due to Higher
Price of Additional
Patient Days

1960 - 1965
1965 - 1970
Increased Pe rcent Increased Percent
Expe ndi of
Expendiof
tures
Total
tures
Total
(000,000) Increase (000,000) Increase
973
100.0
3,272
100.0

301

30.9

505

15.4

270

27.7

1,081

33.0

351

36.1

l...J71

45.0

51

5.2

214

6.5

TABLE 5 - Partitioning of Payroll Expenditures into Price.
Quantity , and Quality Factors for 1960-1965 and 1965-1970.

f actor'>
1. Total Incrca~e
2. Increase due to Increased Patient Days
3. Increase due to Inl'rcased Staff Ratio per
Patient Day
-L Increase due to Increased Wage Hate
5. Increase due to Pro
viding Increased Patient Days at a Higher
Staff Ratio and Higher
Wage Rate
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1960 - 1965
1 5 - 1970
Increased Pe rce nt Increased Pe rcent
ExpendiExpendiof
of
t ures
Total
tures
Total
I000.000) Increase I000,000) Increase

$1,527

100.0

$4,252

100.0

..J88

32.0

809

19.0

185

12.1

594

14.0

819

53.6

2,731

64.2

35

2.3

118

2.8

. . . of Asset Expenditures (Plant) int.o Price,
TABLE 6 - Part1t10~10g
f 1960 . 1965 and 1965 . 1970.
Quantity, and Quabty Factors or
1960 . 1965
1965. 1970

Factors
1. Total Increase

.
2. Increase due to m·
crease in Beds
3. Increase due to increase in Assets per
Bed
4. Increase due to Increased Assets per
Increased Beds
5. Increase due to Price
Increase

Increased Percent lncreast:d Pe rcent
.
of
Expendt·
of
E xpen d•·
T t I
tures
Total
tures
o a
(000,000) Increase (000,000) Increase

$2,901

100.0

$4,705

100.0

956

33.0

1,357

28.8

605

20.9

316

6.7

94

3.2

47

1.0

1,247

43.0

2,984

63.-1

Table 3 shows the proportion of the change in total expend_itures
attributable to quantity, quality, and price changes - equation (7)
solved. For the 1960-65 interval, all quantity factors constitute?
about 32 percent of the total change while quality factors constituted about 20 percent of the total change in expenditures. I:Ience
the real increase in expenditures over this interval constitutes
about 52 percent of the total change, leaving about -18 percent
caused by inflation. Andersen and May, however, estimate only 1-1
percent of the change due to real increases. This difference is in
part due to their estimating quality changes as price changes, and
in part to their addition of asset expenditures to price changes
rather than quantity or quality changes. Similar results are obtained for the 1965-70 interval. The quality and quantity increases
accounted for about 17 and 22 percent of the total expenditures,
respectively, with price increases accounting for about 61 percent.
Andersen and May estimated real increases at about 12 percent.
In Tables 4 tbrougb 6, the individual activities are considered.
Table 4 represents the first bracketed term in equation (7), while
Tables 5 and 6 represent the middle and last bracketed terms
respective)y. Thes~ \a?les c~n _be used to evaluate the performanc~
?f th~ vanous act1v1t1es w1thm the hospital. For example, while
mflat1on was clearly a g~owing problem in the 1965-70 interval,
compared to the 1960-65 interval, hospitals continued to increase,
~s a percent of the change in total expenditures, the quality of care
mboth nonpayroll expenditures (from about 28 percent of the total
m the 1960-65 interval to 33 percent of t he total in the 1965-70
25

interval) and staff ratio per patient day (from about 12 percent in
the 1960-65 int~rval to 14 percent of the 1965-70 total). Assets per
bed, however, increased at a much slower rate constituting about 3
percent of the total in the 1960-65 interval and only one percent of
the total in the 1965-70 interval.
While this presentation is confined to the partitioning used by
Andersen and May. any desired partitioning is feasible as long as
there is data available. For example, activities can be defined
according to departments - intensive care units, emergency room
activities. or operating rooms. Alternatively, the activities might
be defined according to job classification - registered nurses, staff
physicians, or paramedical personnel. The administrator may then
evaluate the performance of these subactivities. The results could
be used in managerial decisions concerning resource allocation and
cost effectiveness evaluations.

SUMMARY
Total expenditures is often used as a measure of performance in
nonprofit organizations. The procedure of discounting total expen•
ditures by a price index to obtain real expenditures, however,
tends to underestimate performance because it fails to account for
quality changes. This bias is particularly pronounced when evaluat•
ing hospitals since many innovations in this area improve the
quality of care but are cost increasing innovations.
This paper suggests that by specifying quality changes as an
increased rate of resource input per unit of output that these
quality changes can be evaluated and considered as quantity
changes rather than price changes. Alternatively, actual performance can be compared to an appropriate standard. Expenditure
changes which move the actual performance toward the standard
can be treated as quality increases while movement away from the
standard can be treated as price increases. The resulting measure
is more indicative of hospital performance than that derived from
the usual discounting procedure.
This method can be applied not only on an aggregate basis for the
hospital (or a group of hospitals) as a whole, but can also be used to
evaluate individual unit performance and to aid in managerial dee~·
sions concerning suboptimization within the organization. Since it
can be used on this disaggregated basis, the procedure is most
useful in evaluating the cost effectiveness of service delivery.
In the example , it is shown that on an aggregate basis almost
twenty percent of the expenditures over the 1960-65 interval are
quality induced with about 17 percent being quality induced for t_he
1965-70 interval. Hence, Quality changes appear to be a maior
factor in new expenditures and should not be ignored, i.e .. treated
"as if' they are price changes.
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Notes and Refe rences
1Considerable research is being done with hedonic price in•
dexes, but at this time they are not applicable to medical care. See
Price lndexes and Quality Change. Edited by Zvi Griliches. Cam•
bridge, Mass.: Harvard University Press, 1971.

2
Ronald Andersen and J. Joel May. "Factors Associated with
the Increasing Cost of Hos pital Care," The Annals of the American
Academy of Political and Social Science, Vol. 399 (Januar y, 1972),
62-72.

3

lbid.. p. 65.

Hospitals, Guide Issue . Journal of American Hospital Association,
1971.
Lewis Freiberg, Jr., is a medical economist for the National Association of Blue Shield Plans.
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